Objective: To identify the longitudinal relationships between drug use and risky sexual behaviors and early pregnancy in Colombian adolescents.
Results: By using regression analyses (controlling for demographic variables) a reciprocal longitudinal relationship between risky sexual behaviors and drug use was identified. Those adolescents who reported higher levels of drug use at time 1 also had more sexual partners, had higher frequencies of unprotected sex, and were more likely to have experienced early pregnancy at time 2. The reverse relationship was true as well. The level of violence experienced by the adolescent emerged as a moderator of some of these relationships.
Conclusions:
Reducing adolescent drug use may also reduce levels of risky sexual behavior and early pregnancy and vice versa. Furthermore, the importance of addressing violence as a risk factor for both problem behaviors is emphasized.
Arch Pediatr Adolesc Med. 2002; 156:1101 -1107 R ISKY SEXUAL behaviors among adolescents and young adults have received growing attention during the past decade because of the increasing threat of an acquired immunodeficiency virus syndrome epidemic among this population. [1] [2] [3] [4] Worldwide, 2.6 million adolescents are newly infected every year, 5 with sexual transmission being the most common way the human immunodeficiency virus is contracted by adolescents. 6 Risky sexual behaviors are defined as sexual activities that may compromise an individual's health by exposing him or her to the risk of infection with sexually transmitted diseases and/or the human immunodeficiency virus. Among these behaviors, researchers 7, 8 have focused on unprotected sex (intercourse without using condoms) and engaging in sexual activities with multiple partners. Compared with other age groups, teenagers are more likely to have multiple sex partners and to engage in unprotected sex. 9 The risk of early pregnancy is related to these sexual behaviors. Extensive research in this area has demonstrated that early pregnancy is associated with adverse outcomes for mother and child, and that it inflicts a high cost on society. 10 Adolescent mothers are at a higher risk for poor physical and mental health, 11 low educational achievement, 12, 13 and unemployment and welfare dependency. 13, 14 Children born to adolescent mothers are at higher risk for poor health, cognitive, and socioemotional outcomes. 11, 13, 15, 16 In this context, the relationship between adolescents' risky sexual behaviors, early pregnancy, and illicit drug use is of particular relevance. 17 Previous research 18, 19 has found that illicit drug use and risky sexual behaviors tend to cooccur within a cluster of deviant behav-ARTICLE iors. Existing research, [1] [2] [3] 7, 8, [20] [21] [22] [23] which confirms an association between substance use and risky sexual behaviors, is largely cross-sectional and has not been able to clarify the temporal ordering of these 2 problem behaviors. The present study addresses this issue by analyzing longitudinal data that were collected in 2 waves, 2 years apart.
A further limitation of the existing research on the association between illicit drug use and risky sexual behaviors and early pregnancy is that almost all of it has been conducted in industrialized parts of the world, such as the United States and Western Europe. It is unclear whether the association between drug use and risky sexual behaviors and early pregnancy is limited to these cultural contexts. Contextual influences, such as features of the environment, may shape behavioral outcomes depending on cultural norms and practices. 24, 25 It is possible that in Colombia, a country that is strongly Roman Catholic, 26 unprotected sex is normative and, therefore, has no discernible relationship with illicit drug use. For example, in a study by Míguez-Burbano et al, 27 only 6% of a sample of Colombian women had sexual relations with men who were consistent condom users. Furthermore, culture-specific features of the environment may moderate the relationship between illicit drug use and sexual behaviors. In Colombia, one of the most prominent contextual influences on people's lives is the high rate of violence. 28 Some 29(sect 4p4) have gone as far as calling Colombia "a culture of violence." Much brutality has been inflicted on civilians as a result of drug wars 26, 30, 31 and political struggles, 28 including crimes such as abduction, robbery, and assault. 32, 33 Colombia has one of the highest homicide rates in the world, approximately 96 per 100000. 34 It was our intent to investigate the relationship between adolescents' illicit drug use and risky sexual behaviors and early pregnancy against the backdrop of this scenario of violence.
Several causal paths that could explain the association between illicit drug use and risky sexual behaviors have been suggested. In one hypothesis, drug use is assumed to precede risky sexual behaviors and early pregnancy. Some researchers 21, [35] [36] [37] [38] suggest that illicit drug use, much like alcohol, increases the probability of risky sexual behavior and early pregnancy by interfering with cognitive functioning and rational decision making.
An alternative possibility is that the relationship between drug use and risky sexual behaviors is reversed. More specifically, engaging in risky sexual activities and/or getting (someone) pregnant at a young age may be associated with subsequent drug use by alienating the adolescent from more conventional contexts, thus fostering attachment to deviant peers and facilitating exposure to illicit substances. 39 For example, Kandel and Davies 40 found that early sexual intercourse (another sexual risk behavior) was an important predictor of experimentation with cocaine. A third possibility is that risky sexual behaviors and drug use may share a common factor that underlies and is antecedent to both behavioral manifestations, such as a familial factor (eg, the relationship between mother and child) or a personality factor (eg, rebelliousness). Theories of social control [41] [42] [43] maintain that adolescents' initiation into experimenting with substances and/or other deviant behaviors (eg, risky sexual activities) is caused by the lack of conventional attachments to societal values, its institutions, and particularly the family. 42, 44 We include maternal identification (the degree to which the adolescent identifies with his or her mother) to test the possibility that the absence of a close bond with one's mother may underlie the relationship between drug use and risky sexual behaviors.
Theories that emphasize the importance of individual differences for the initiation into unconventional behaviors have focused on intrapersonal factors such as personality traits and behavioral skills. 45 We include a personality variable, rebelliousness, that has been linked to problem behaviors by previous research [46] [47] [48] to test whether a youth's rebellious stance may underlie drug use and risky sexual behaviors.
Finally, because of the Colombian locale of the study, the level of violence experienced by the individual at time 1 (T1) was included as a possible moderator variable in this study.
The present study examines the reciprocal relations between illegal drug use and aspects of risky sexual behavior in a sample of Colombian adolescents. We test whether a third factor (maternal identification or rebelliousness) may underlie the association between the 2 phenomena. We also examine the extent to which exposure to violence moderates the relationship between illegal drug use and aspects of risky sexual behavior.
METHODS

SAMPLE
Data for this study came from a longitudinal study of Colombian adolescents who were interviewed first in June 1995 to February 1996 and then again 2 years later in August 1997 to February 1998. Random samples of adolescents, aged between 12 and 17 years, were selected from 3 Colombian cities: Barranquilla, Medellín, and Bogotá. Households with at least 1 child aged between 12 and 17 years were eligible for the study. Within each city, a sample was obtained from census data, moving from census tracts to sections, to households, and finally to individuals while preserving random sampling procedures at each stage. A description of the sample is shown in Table 1 . Those adolescents who did not participate at time 2 (T2) differed from adolescents who stayed in the study in several ways. More of them were male (57%; to participate in the study. All participants were assured that their answers were strictly confidential and that they could withdraw from participation at any time. A Certificate of Confidentiality was issued by the National Institute on Drug Abuse, Rockville, Md. The Institutional Review Board at the Mount Sinai School of Medicine approved all protocols.
MEASURES
At both data collection waves, adolescents were asked whether and how often they had used marijuana and other illicit drugs (including sedatives, stimulants, cocaine, basuco [a toxic byproduct of cocaine production that is smoked in cigarettes], heroin, morphine, and tranquilizers) during the past 2 months. These measures of drug use were then added to create a single variable, recent illicit drug use. Answering options ranged from 1 (not at all) to 7 (every day). Sexual behaviors were assessed by asking adolescents their frequency of unprotected sexual intercourse, how many sexual partners they had had, and whether they had ever gotten pregnant or gotten someone else pregnant. Answering options for unprotected sex were as follows: 1, never had sex; 2, used condoms always; 3, used condoms often; 4, used condoms sometimes; 5, used condoms once in a while; and 6, had sex but never used condoms. Having been a victim of violence was assessed with 5 questions that asked how often an adolescent had ever experienced such things as being threatened with a weapon, being beaten up, or being robbed. 49 Options ranged from 1 (never) to 5 (5 or more times). An index of the amount of violence experienced by the participant was then calculated by summing across questions to create a variable, violence toward the subject (Cronbach ␣=.73).
Rebelliousness was measured with a 7-item scale, tapping the adolescent's agreement with statements such as "When rules and regulations get in the way you sometimes ignore them." 50 Answers ranged from 1 (true) to 4 (false). Items were reverse coded and summed to create a score for rebelliousness (Cronbach ␣=.53).
Maternal identification was assessed by 14 items that measured the adolescent's admiration of, emulation of, and similarity to his or her mother. A sample item from this scale reads, "How much do you want to be like your mother in your role as a parent?" Answers were as follows: 1, not at all; 2, in just a few ways; 3, in some ways; 4, in most ways; and 5, in every way. 51 A sum score of the scale items was computed (Cronbach ␣=.90).
DATA ANALYTIC PROCEDURES
Regression analyses included participant's age and gender and father's educational level (as an indicator of socioeconomic status) as control variables. (These variables were related to the outcome variables [T2 risky sexual behaviors and early pregnancy and T2 illicit drug use] at a statistically significant level. The significant t values for the correlations between the father's educational level and the outcome variables ranged between P=.03 and .001. The P values for the correlations between gender and the outcome variables were all PՅ.001. The P values for the correlations between age and the outcome variables were all PϽ.001. The only nonsignificant P value was for father's educational level and participant's multiple sex partners, which was P=.60.) Because we expected to find gender differences in risky sexual behaviors, we created the following interaction terms: gender with illicit drug use and gender with The difference between the total N in the first row (adolescents in each period) and the total N in the second-to-last row (early pregnancy) exists for both T1 and T2 because the first row lists the N for the cross-sectional sample while the statistics for early pregnancy are based on the longitudinal sample. The longitudinal sample is smaller as it consists of participants who were present at both T1 and T2. Futhermore, some participants did not answer the question on early pregnancy.
‡Percentages may not total 100 because of rounding. §At T1, 80% of male adolescents and 87% of female adolescents reported being enrolled in school. At T2, 68% of male adolescents and 74% of female adolescents reported being enrolled in school.
Sex differences (PϽ.001). ¶Answering options are given in the "Measures" subsection of the "Methods" section.
risky sexual behaviors and early pregnancy. Although we found a few significant interactions between our independent variables and gender, they were ordinal and small, indicating that, although slightly stronger for male adolescents, the relationships between our independent and dependent variables were essentially the same for both genders. Therefore, the analyses were performed for the whole sample. We also tested whether the variances of the observations differed across the 3 cities of participants' origins. This was not the case, so analyses were conducted treating cities as coming from the same distribution. We used linear and logistic regression analyses to assess the relationship between T1 drug use and risky sexual behavior at T2. To examine the role of T1 risky sexual behaviors and early pregnancy in predicting T2 drug use, we used linear regression. For each of these 2 models (T1 drug use predicting T2 risky sex and T1 risky sex predicting T2 drug use), we first regressed the T2 criterion variable on the T1 independent variable and the control variables (age, gender, and father's educational level) and on the T1 measure of the T2 criterion variable. To test whether having been a victim of violence would alter the relationship between the T1 predictor and the T2 outcome, we created interactions terms with the T1 predictors (recent drug use and risky sexual behaviors) and T1 violence toward the subject and added them into each of the equations (eg, T1 drug useϫT1 violence toward the subject). Finally, to test whether another construct might underlie the T1 predictor and the T2 criterion, we added T1 rebelliousness into each of the equations instead of the interaction term. In another regression analysis, T1 maternal identification was substituted for rebelliousness. If either of these constructs were to underlie the T1 predictor and the T2 outcome, the effect of the T1 predictor should be reduced. 52 To make the data consistent with the assumptions of linear regression analysis, we performed a log transformation to those outcome variables that were negatively skewed (number of sex partners and condom use).
RESULTS
CROSS-SECTIONAL FINDINGS: ILLEGAL DRUG USE AND RISKY SEXUAL BEHAVIORS
Cross-sectional analyses showed that there was a concurrent relationship between T1 illegal drug use and inconsistent condom use (r=0. 38 Table 2 . Next, we entered the interaction term (T1 violence toward the subjectϫ T1 drug use) and T1 violence toward the subject into each of the 3 regression equations. All 3 interaction terms were statistically significant (multiple sex partners and unprotected sex, PϽ.001 for both; early pregnancy, P =.04). Results showed that having experienced violence at T1 moderated the relationship between T1 drug use and T2 risky sexual behaviors: T1 nondrug users who were at the lower end of the T1 violence toward the subject scale had the fewest sexual partners and engaged in unprotected sex least often at T2. Similarly, those T1 nondrug users who had not experienced violence were least likely to have gotten (someone) pregnant at T2. The final analytic strategy used with this set of predictor and criterion variables was to add T1 rebelliousness first and T1 maternal identification second, separately, into each regression equation to see whether this would reduce the predictive effect of T1 drug use on T2 sexual behaviors. Results indicated that neither the marker variable for unconventionality nor the marker variable for the mother-child bond eliminated the significant association between T1 drug use and T2 engagement in risky sexual behaviors or getting (someone) pregnant at a young age. Rather, T1 drug use predicted these outcomes at T2 above and beyond T1 rebelliousness (multiple sex partners and unprotected sex, PϽ.001 for both; early pregnancy, P =.02) and T1 maternal identification (multiple sex partners and unprotected sex, PϽ.001 for both; early pregnancy, P =.01) ( Table 2) . 
T1 Risky Sexual Behavior and T2 Illegal Drug Use
The second set of regression analyses examined the relationships between T1 risky sexual behaviors and early pregnancy as they related to T2 illicit drug use. Controlling for age, gender, father's educational level, and T1 drug use, we found that T1 number of sex partners, T1 unprotected sex, and T1 early pregnancy predicted T2 drug use ( Table 3) . We then created interaction terms between T1 violence toward the subject and (a) T1 number of partners, (b) T1 unprotected sex, and (c) T1 early pregnancy to see whether the experience of violence at T1 would alter the relationship between earlier sexual behavior and later drug use. Only 2 of the 3 interactions terms reached statistical significance. The interaction between T1 violence toward the subject and T1 early pregnancy was not statistically significant (P = .18). Similar to results from the first set of regression analyses, adolescents who reported not having had multiple partners and not engaging in unprotected sex frequently, and who also had not experienced high levels of violence, reported the least drug use at T2.
Finally, when T1 rebelliousness was added separately into the 3 regression equations with the T1 predictors (2 risky sexual behaviors and early pregnancy), their effect on T2 drug use was still statistically significant (multiple sex partners and unprotected sex, PϽ.001 for both; early pregnancy, P=.02). Similarly, when T1 maternal identification replaced T1 rebelliousness in the regression equation, the predictive effect of T1 sexual behaviors on T2 drug use remained statistically significant (multiple sex partners and unprotected sex, PϽ.001 for both; early pregnancy, P = .05) ( Table 3) .
COMMENT
The findings of the present study are consistent with previous cross-sectional investigations 1, 3, 8, 20, 53 conducted in the United States and Western Europe. More important, in accord with other investigators 40, [54] [55] [56] in the United States, these analyses suggest that illegal drug use and risky sexual behavior and early pregnancy are not only associated within time (ie, within early adolescence and within late adolescence) but that these risk behaviors are also associated over time. The impact of earlier illegal drug use seems to be pervasive in that it was associated with all 3 types of problematic outcomes, namely, multiple sex partners, unprotected sex, and early pregnancy. This was so despite the fact that we controlled for these variables assessed at an earlier time point. The 3 outcome variables were only moderately correlated with one another (rϾ0.30).
The study extends previous research in several ways. First, because the study is longitudinal, we are in a better position to identify a reciprocal relationship between illegal drug use and risky sexual behavior. Thus, we increased our predictive power, as one can predict later sexual risk behavior and early pregnancy from earlier illicit drug use and vice versa. Second, this study was conducted in a different cultural context, Colombia, than previous research on the relationship between illicit drug use and risky sexual behaviors and early pregnancy. Colombia is a country characterized by violence and heavy drug trafficking. Because unprotected sex in this predominantly Roman Catholic country may be normative, the relationship between drug use and risky sexual behavior may not pertain. However, our results did not support this hypothesis because a reciprocal relationship was found. Third, this study is based on a large and diverse population of adolescents living in the community rather than on adolescents attending a treatment facility. Fourth, we controlled for some of the covariates that may account for the relationship between drug use and risky sexual behavior (maternal identification and rebelliousness). These covariates are indicators of a network of variables subtending the areas of the motherchild relationship and nonconventional aspects of the personality. By showing that illegal drug use and sexual behavior are related despite controlling for maternal identification and rebelliousness, our findings do not support the hypothesis of a common factor underlying these 2 behaviors. However, there may be other unmeasured factors that account for the longitudinal and reciprocal relationships between illicit drug use and risky sexual behaviors and early pregnancy.
Future research needs to assess the mechanisms that intervene between illegal drug use and risky sexual behavior. Drug use may interfere with cognitive functioning and rational decision making, which in turn are related to risky sexual behavior and early pregnancy. 21, 37 This relationship could be due to the psychopharmacological or toxic effects of illegal drug use on brain functioning or metabolism. For instance, the neurotransmitter dopamine has been implicated in the positive reinforcing actions of tetrahydrocannabinol, the major psychoactive component of marijuana. 57 Another mechanism is through intrapersonal functioning. There is a growing recognition that drug use is associated with psychiatric disorders. [58] [59] [60] [61] [62] Psychiatric disorders are also related to risky sexual behavior. 23 Risky sexual behavior also predicts later illegal drug use. One possible mechanism that intervenes between early risky sexual behavior and later illegal drug use is the peer group. Adolescents who engage in early risky sexual behavior are more likely to be involved with adolescents who engage in other problem behaviors, such as illegal drug use. 18, 63 Adolescents who use illegal drugs have more difficulty assuming age-appropriate behaviors than those who do not use illegal drugs. 64, 65 The difficulties illegal drug users face are likely to be exacerbated by the damaging consequences of such risky sexual behaviors as unprotected sex or having a child outside of marriage at an early age.
Our study supports the significance of studying violence in Colombia because this variable emerged as an important interactive effect. We were able to show that low or no violence aimed at the adolescent served as a protective factor in conjunction with no illegal drug use. That is, adolescents who reported having been exposed to little or no violence and who did not use drugs had the lowest incidence of unprotected sex, sex with multiple partners, and early pregnancy. Conversely, little or no violence directed toward the adolescent in conjunction with abstention from risky sexual behavior decreased the incidence of later illegal drug use. These findings are particularly important in light of the high rates of violence directed at the general population in Colombia. They emphasize the importance of shielding Colombian youth from violence to protect them also from the adverse effects of subsequent risky sexual behaviors and illegal drug use. Thus, to be most effective, preventive efforts need to be directed not only at illegal drug use or risky sexual behaviors alone but also at any accompanying violence. Because community violence seems to be an important characteristic of Colombia, further research is needed to examine the long-term consequences of exposure to violence for adolescents.
Several limitations of this study should be noted. First, all of our measures were self-reported. Thus, associations between the variables could be the result of shared-method variance. However, prior research 66 has demonstrated the validity of self-report data in the area of adolescent drug use. Furthermore, our measures of sexual behaviors and early pregnancy and illicit drug use did not encompass equivalent periods (ever vs past 2 months). Future research should measure these constructs during the same period to confirm the associations that we found in our study. Second, the adolescents who withdrew from the study after the T1 assessment used illegal drugs more frequently, had more sexual partners, and used condoms less consistently at T1 than those who continued to participate. Thus, the longitudinal sample presented herein seems to represent a more conventional group in terms of deviant behavior than it would have been had the entire sample continued to participate at T2. However, it is unlikely that our results would have been substantially different.
The present study provided a unique opportunity to examine the longitudinal relationships between 2 major public health problems-illegal drug use and risky sexual behavior-in a broad community sample of Colombian adolescents. To our knowledge, this is the first study that demonstrates a strong link over time between illegal drug use and risky sexual behavior in a developing country like Colombia. We also noted the impact of exposure to violence on the relationship between these 2 problem behaviors. Although it is impossible to shield adolescents from all levels of violence inherent in living in Colombia (eg, from political violence), it seems worthwhile to intervene at the interpersonal level (eg, with adolescents themselves and with their families) to at least reduce the impact of violence in these proximal contexts.
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What This Study Adds
Previous research has found a relationship between adolescent drug use and risky sexual behaviors. However, most of this research is cross-sectional in nature and, thus, does not permit the temporal ordering of these adolescent risk behaviors. Because most studies were conducted in the United States and Western Europe, having data from Colombia, a drug-exporting nation, adds to the generalizability of their findings.
Our study shows that the relationship between illegal drug use and risky sexual behaviors is reciprocal and sustained over time. The data also showed that a cultural factor, contextual violence, moderated the relationship between these risk behaviors, a fact that should be addressed in preventive efforts.
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